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StctIon 8,2,25 of the NTIA Manual tlmlts the use of hquency dlwrslty for line-of-light fixed
systems In the 1710-1850 MHz band. To employ frequency dlYeralty for a nM aystem,
justification is required to shOW' the necessity for the high ....abllity as well as an engineering
evaluation to show that the diversity will provide the required Mllabliity.

S.ctlon 8,3,13 of the NTIA Manual establishes the coordination criteria for earth station
frequency assignments. The coordination criteria is to ensure that terrestrla' stations wfthln the
coordination area will not cause or receive Interference. The coordination area for an earth
station is calculated In accordance with Appendfx28 of the fTU Radfo RegUlations (RRs).
Ukewise, the coordination criteria of frequency assignments for earth or space stations utilizing
geostationary satelUt.s ·Is provided In section 8,3,14 or the ·NTlA Manual. The coordinatiOn
criteria Is to ensure compatibility between different satellte nItworkl utlng the ume frequency
band. Appendix 29 of the ITU RRs establishes a method for determining whether coordination
between geostationary-satellite networks is required. A list of the existing transmitting
(1761-1842 MHz) U.S. earth stations that were coordinated under section 8.3.13 Is shown In
TABLE 3-2. The t.ble includes the site coordinates and agency operating the earth station.

TABLE 3-2

TRANSMITTING EARTH STATIONS IN THE 171~115O MHz BAND

BAND LOCATION SITE COORDINATES NOMINAL AGENCY
(MHz) (LatitudelLongitudel COORDINATION

DISTANCE"
(Statute Miles)

1761-1842 Andersen AFB, Guam 133648 NI144 51 12 E See Appendix B AF
(Fjgure B·1)

1761-1842 Buckley Field, CO 3942 XX N/104 46 XX W 363 AF
1761·1842 Kaena Pt., HI 21 3418 NI158 1634 W See Appendix B AF

(Figure B-2)
1761·1842 New Boston. NH 425654 NI071 3824 W See Appendix B AF

(Figure B·3)
1761·1842 Vandenberg AFB, CA 344924 N/120 31 64 W See Appendix B AF

(figure 8-41
1761·1842 Fairchild. WA 4734 XX NI118 10 XX W 363f11ndl,978(Seal AF
1761·1842 Onizuka AFB. CA 372417 N/123 69 03 W Not Available AF
1761 ..1842 Camp Parks, CA 374369 NI122 07 13 W Not Available AF
1761·1842 Colorado Springs, CO 3848 30 NI104 3000 W Not Ava~ble AF
1761·1842 Cape Canaveral, AFB, FL 282541 NI080 362' W Not Available AF

"The nominal coordination distance shown is the maximum coordination dlsta"'Ce for flat te"aln on an overland
path, or. if applicable, on an over-water path. It does not take into account the effects of possible terrain
shielding.
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The use ofthe 1710-1850 MHz frequency band is also subject to the provisions of Sections
8.2.47. which discourages the dMlopment of flight test telemetry and associated teJecommand
systems within this band. and 9.2.4 of the NTIA Manual which points out the requirement for
coordination when requesting frequency assignments for fixed stations consisting of more than .
two Interconnecting stations in various bands that Include the 1710-1850 MHz band.

22ON2IO MHz Band

InternatiQl1a1ly. the 2200-2290 MHz frequency range Is a'iocated to Regions 1, 2, and 3 for
fixed and mobile services on a primary basis. except in Region 1 where the mobile service is
secondary to the fixed service. Further, It may also be used for space-to-Earth or space-to-space
transmissions .In the space research, space operations, and earth exploration-satellite services.
subject to provisions of International Footnote 750. All the other International footnotes relevant
to each region in the 1710-1850 MHz range are also applicable to each region In the 2200-2290
MHz range. as can be seen in TABLE 3-3. .

Nationallv. the 2200-2290 MHz frequency band Is allocated to the fixed, mobile, and space
research services on a primary basis. Also. spaoe-ta-Earth and space-ta-space transmissions
In the earth exploration-satellite and space operations services may be accommodated on a co
equal basis with the services having primary status In the band. The fixed and mobile services
are restric:ted to the line-of-sight mode of operation. In addition. mobile service operation in the
band includes aeronautical telemetry. but excluding flight testing of manned aircraft. The space
research operations permitted in the band are the space-to-Earth and space-ta-space
transmissions. The current International and U.S. National Tables of Frequency Allocations for
the 2200-2290 MHz frequency band is shown In TABLE 3-3. The associated footnotes applicable
to the U.S. are Included in the table.

As in the case of the 1710-1850 MHz band, the use of the 2200-2290 MHz band Is also
subject to provisions set by various sections of the NTIA Manual. For example, Section 8.2.33
provides a guideline for the selection of sites and frequencies for earth and terrestrial stations
In the bands above one Gigahertz shared with equal rights by terrestrial and space
radiocornmunlcation services. Section 8.2.36 "mlts the power flux density at the Earth's surface
from space stations In the space research. space operations. and earth exploration-satellite
services operating In the 2200-2290 MHz band. Section 8.3.12 establishes· the procedure for
coordination of assignments for transmissions by terrestrial 81ations located within the
coordination area of a receiving earth ltatlon. TABLE 3-4 IhOYt'S a list of existing and
coordinated receiving earth stations operating in the 2200-2290 MHz band. TABLE 3-4 Includes
the state location, site coordinates, and agency operating the station, including those for
receiving earth stations operating in the 2200-2300 MHz band.
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TABLE 3-3

CURRENT INTERNATIONAL AND US. NATIONAL TABLES
OF FREQUENCY ALLOCATIONS FOR THE 2200-2800 MHz BAND

-
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FOOTNOTES APPUCABLE TO THE US.

u.s. Footnot.,,):

US303--ln the band 2285-2290 MHz, non-Government space stations in the space research,
space operations and earth exploration-satellite IIrvicII may be authoriZed to trlnimlt to the
Tracking and Data Relay Satellite System subject to such conditions as may be applied on
a case-by-case basis. Such transmissions shall not cause harmful interference to authorized
GoIIernment stations. The power flux density at the Earth's surface from such non
GoIIernment stations shall not exceed -144 to -154 dFIN/m2/4 kHz, depending on angle of

."'~. arrival, in accordance with ITU Radio Regulation 2557.

QqvtmmIfttFaotnot'(I):

G101-ln the band 2200-2290 MHz, space operattonl(lpace-to-Earth) and (apace-te-apace).
and earth exploration-satellite (space-te-Earth) and (apace-to-apace) ••rvices. may be

accommodated on a co-equal basis with fixed. mobil. and apace research services.
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TABLE 3-4

RECEIVING EARTH STATIONS IN THE 2200-2300 MHz BAND

FREQUENCY Sm: COOADINA1U NOMINAL
LOCATION COORDINATES lLatitude/a.rt8ltudel c:ooADlNATlON AGENCY

DISTANCE"
.........1

2200-2280 GoIdIt-.CA 36 20 30 NIt18 12 26 W ... Af'f'ENOIX C ,Fit'" Co1 I NASA
OIHnbelt. MO • 61 16 NI078 10 $4 W ... Af'f'ENOIX C IFIg," C·21 NASA
OlHlm 131133 NI144 44 04 E 136 NASA
Keu.i. HI 22 07 31 NI111 40 03 E I. NASA
Merritt Ie.end. FL 2130 30 NIOIO 41 17 W ... Af'f'ENDIX C IFIg," Co31 NASA
Ro.men. NC 35 12 00 NIOI2 6Z t. W ... AlftNOIX C CFIg," c-41 NASA
FelrbenIl•• AK .. 61 31 N/147 30 54 W ... AfIIIENOIX C IF"," Co61 NASA
Shiltey Bey. Onterio 46 20 Ie NI076 63 13 W ... AtlPEtmlX C CFIg," c-81 Cenad•

2200-2300 And.,.n AFS. Guem 1338 41 N/144 61 12 E ... Af'f'ENOIX C IFIg," Co71 AF
Buckley Field. CO 3843 XX NI106 46 XX W aee AF
Cepe Cenewrel. FL 212541 NI080 36 28 W 3Mll*Idl.II2ISeel AF
Feirchild AF8. WASH 4730 XX NI111 10 XX W 35311enc1l.t461S.el AF
Keen. Pt.• HI 21 34 18 N/161 1634 W s.. M'f'ENOIX C 'Figure C·81 AF
New eo.ton. NH 42 66 64 N/071 38 24 W s.. M'f'ENOIX C 'Figur. C·81 AF
Shemye. AK 62 43 XX N/174 07 XX E ""IencII.letlS.e' AF
Vend.nberll AF8. CA 34 28 24 NInO 3t 14 W ... Af'f'ENOIX C IFigure C·101 AF
Onizuke AFB. CA 37 24 17 N/"3 68 Cl3 W Not A"elleble AF
Cemp Perkl. CA 374368 N/"2 0713 W .NotAYeI.1e AF
Colorado Spring•• CO 38 48 30 N/104 30 00 W Not AYell.1e AF

2280-2300 Goldltone. CA 362628 N/116 6324 W ... Af'f'ENDIX C IFigure C·11) NASA

"The nominal coordination distance shown is the maximum coordination distance for flat terrain on an overland
path, or, if applicable, on an over-water path. It does not take into account the effect of possible terrain
shielding.

The other sections of the NTIA Manual that are deemed applicable to the 2200·2290 MHz
band are Sections 8.2.25, 8.3.13, 8.3.14, 8.3.15. and 9.2.4. These sections Mre previously
discussed.

TECHNICAL STANDARPS

The general technical standards of Chapter 5 of the NTJA Manual contains minimum
performance requirements and design objectives applicable to transmitters, nIOeiYers, and
antennas used in government radio stations. As of May 1990, stations transmitting In the
1710-1850 MHz and 2200-2290 MHz bands are required by 8ection5.1 through 5.1.3 to have
frequency and spurious tolerances as shown In TABLE 3·5.
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TABLE 3-5

FREQUENCY TOLERANCE AND UNWANTED EMISSION TECHNICAL STANDARDS
. FOR THE 1110-1850 MHz AND 2200-2290 MHz lANDS

STATION TYPE FREQUENCY TOLERANCE (PPM)· LEVElS OF UNWANTED EMISSIONS
(See Notesl

1710-1850 MHz 2200·2290 MHz "10·'850 MHz 2200-2290 MHz
land land land "nd

FiXeD
< 100 watts 30 30 I,M I,J,M
> 1oow.tts 10 10 I,M I,J, M.

LAND 2011 2r1' I I, J

MOBILE 20b 2r1' I I, J

EARTH 20 20 N N

SPACE Not Applicable 20 Not Applicable N

aParts Per Million
~he indicated tolerance applies to new equipment after January 1, 1987. A tolerance of 30 ppm applies to other
equipment.

Ltvels of Unwanted Emissions Notes

~ The standards for spurious signals which limit the mean power of any emission lupplied
to the antenna transmission line, as compared with the mean power of the fundamental,
Ihall be in accordance with the following:

1. On any frequency removed from the assigned frequency by more than 75 percent, up
to and including 150 percent of the luthorized bandwidth, It lelst 25 decibels
attenuation;

2. On any frequency removed from the assigned frequency by more than 150 percent,
up to and including 300 percent of the authorized bandwidth, at least 35 decibels
attenuation; and

3. On any frequency removed from the assigned frequency by more than 300 percent
of the authorized bandwidth, for transmitters with mean power of 5 Idlowlna or
greater, .t le..t·SO decibels attenultlon, and for trantmirters wtth mean power less
than 5 kilowatts, It teast 43 plus 10 log (mean power of the fundamental in WittS)
decibels Itt,nuation (i.e., 60 microwana absolute leven.

Note M

Note N

Emission Levels for telemetering Itations, excluding thOle for Ipace
,adiocommunications, in the bands •••2200·2290... MHz ar. contained in Plrt 5.S (NTIA
Manuan,

Emission levels applicable for the Fixed Services In the ... 1710-1850 MHz Ind
2200·2290 MHz frequency bands are contained in Section 5.4.2... (NTIA Manual).

Emission levels for space and earth stations in the Space Services are contained in
Section 5.7 (NTIA Manual].
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A summary of technical standards applicable to the fixed service In the 1710-1850 MHz and
2200-2290 MHz bands is shaNn In TABLE 3-6 (see Refs. 1.3, and 4).

Along with the above technical standards, the Telemetry \\tH1<lng Group of the· Range
Commanders Council (RCC) has proposed standards to foster the compatlbUlty of telemeterlng .
transmitting, receiving and lignal processing equipment at all the test and evaluation ranges
under the cogr:alzance of theRCC (Telemetry Standards. Document 106-77, see Ref. 4).- This
Inter-Range Instrumentation Group (IRIG) standard ia used u a gUide by managers and uaers
oftelemetry In the 2200-2300 MHz band, at National, Service, or other DOD test ranges/facilities.
These telemetry standards are intended to further the compatibility and Interoperability of
alrbometransmltting equipment at these test ranges. To this end, the IRIG Steering Committee
recommended that telemeterlng equipment at go.I8mment teat ranges conform to these·
standards (see Ref. 4).11 The quality of terminal equipment, In general, will be raised by
concentrating development on a minimum of system types. An equipment that deviates from
these standards must be shaNn to be both technically necessary and economically feasible. To
ensure that the standards remain current, the Telemetry Working Group reviews and revises them
periodically.

fBEQUEtjCV CHANNELING PLANS

There is no existing national frequency channeling plan for the 1710-1850 MHz band. In the
band 2200-2290 MHz, 90 one-megahertz narrowband channels are designated, centered on
2200.5 MHz and each one-megahertz Increment thereafter, ttvough and Including 2289.5 MHz.
The use of emission bandwidths greater than 1 MHz Is permitted, pnMded the assigned
frequencies are centered on the center frequencies of narrowband channels. These channels

- RCC- a group or committee basically composed of fnlquenoy management personnel from
all DOD test ranges In the U.S. Among its many reaponsIbIIItIe are: frequency coordination
within a test range or between test rangesi .....Ing the Impact of a frequency use on other
systems/equipment within a test range or between test ranges.

.. IRIG - a group or committee under the cognizance of the ACC. Some of Its ...ponsiblltties
are to provide standards (e.g., telemetry standards) and ayatem or equipment design to the
RCC for all the test ranges in certain gcN8mment bands (e.g.• 138-144 MHz, 2200-2290 MHz,
etc.).
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TABLE 3-6
(page 1 ot2)

SUMMARY OF TECHNICAL STANDARDS APPUCABLE TO THE FIXED SERVICE
IN THE 1710-1850 MHz AND 2200-2290 MHz BANDS

(See Refs. 1, 3, and 4.)

1. INTRODUCTION
Applicability: Federal Gov't Fb<ed Service entploylng LOS, pt-to-pt and

transportable except troposeatter.

Effective Date: New Systems

All Systems

Jan. 1, 1979

Jan. 1, 1994

2. TRANSMITTING EQUIPMENT
Authorized Bandwldth(Bn):

Emissions Outside of Bn :

Non-Digital

Digital

where:

Same as neceaary bandwidth, ... below

AnV emission removed from the assigned frequency by lof shall
be attenuated as follows:

25 dB for .5 Bn < lof .s. Bn
35 dB for Bn < lof.s. 2.5 Bn
X dB for 2.5Bn < lof

with 43 .s. X .s. 80

X • 43 + 10 log Pm

Pm. Mean Output Power in Watts

YdB for.5 Bn < lof.s. 2.5 Bn
with 50 .s. X .s. 80

Frequency Toleranee (Ft):

3. F,ECEIVING EQUIPMENT
Noise Figure:

Seleletivity:

Spurious Response:

Frequency Stability:

Conducted Spurious Emissions:

where: Y • 35 + 0.8(P-SO) + 10 109 Bn
• Power in any" kHz band relative

to mean power output

P • Af expressed as percent of Bn

10 ppm for power> 100 W

30 ppm for power .s. 100 W

.s. 9 dB

- 3 dB bandwidth (BW3) commensurate with Bn + 2 Ft

BW60 .s. 5 • BW3

-eo dB

.s. 0.02 BW3

.s. - 85 dBW at antenna terminals
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TABLEH
(page 2 of 2)

4.ANTENN~

MPimum
Frequency bend beemwidth Minimum luppr"lionet angle in degree. from center line of mlinbe.m (dBI

(3 dB point) 5-10· 10-15· 15·20· 20-30· 30-100· 100-140· 140-180·

",0-,850 MHz' 10· - 14 11 18 23 24 30

",0·,850 MHz' 8· S 18 20 20 25 28 36

2200-2400 MHz 8.5· 4 12 16 HI 24 25 30

5. SVSTEM LIMITATIONS

PoINer:

EIRP:

Minimum amount required

s 80 dBm

1 These suppression 18118ls could be met, e.g., by a 1.2 meter (4 foot) diameter parabolic
antenna.

2 This standard is applicable to new stations in the 1710-1850 MHz band placed In service after
January 1, 1985, except for those located on the military teat ranges specified In section 7.17.1
and those limitations noted in Section 5.4.2.0. These suppression 18118ls could be met, e.g.,
by a 1.83 meter (6 foot) diameter parabolic antenna.

3·10

.111111. II." I. ' .111111111 I III. I III ,



are available for: a) telemetering from space research apace stations irrespective of their
trajectories; and, b) aeronautical telemeterlng. including telemetry associated with launch

vehicles, missiles, and upper atmosphere research rockets. Such use is on a co-equal shared
basis with fixed and mobile line-of-sight operations in the band conducted in accordance with

the Government Table of Frequency Allocations. No provision is made in this band for the flight
testing of manned aircraft. Paragraph 4.3.4.4 (NTIA Manual).
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SECTION 4
SPECTRUM USAGE

1710=1850 MHz lAND

lackground

The 171()..1850 MHz is the predominant federal medium capaelty, line-of.aight,. fixed Hl'Vice
band. Fixed links are operated by federal agencie8 for voice, data, and/or video
communications where commercial service is unavailable, ua•••ively expenafve, orcamotmeet
required reliability. Applications include law enforcement, mHItary command and control
networks, and control links for various pO'Ner, land, water, and electric-power management
systems. Other specified fixed links Include video relay, data relay, and timing distribution
signals.

Specific agency applications of the fixed service include: FAA remote data transmission in
support of aviation, Army tactical radio relay systems to support an area·wide command and
control network, Departments of Agricuhure (DCA) and Interior (DOl) backbone links for control
of land mobile radio systems necessary in fire fighting, taw enfotcement and dlaalter control
within national forests and for provision of voice and data connections between shes where
commercial service Is not available (e.g., the~ Mendocino MiClON8V8 System in C81ifomia),
and Departments of Treasury and Justice mlcrowaw links related to taw enfort:ement. The U.S.
Customs Service (Treasury) operates a mlcrowaw link between the HawaIIan Islands which was
reconfigured from the 7·8 GHz band to the 1710·1850 MHz band for the required reliability
because of terrain considerations. The FAA also has a similar link.

One example of a wide area fixed network is the Department of Energy's use Of this band
for supervision, control, and protection of pO'Ner administration operated electrical power
transmission systems and activities supporting nuclear weappns development. Power

-administration microwave must be capable of carrying hundfeds of radio channels.per system.
The chennels are used for high speed relaying, supefVlsory control, load control, lelernetering,
data acquisition, land-mobile radio dispatching, operations and maintenance. The nuclear test
facilities backbone microwave systems serve sites at greater than 16 km (10 miles) and are more
efficient In this band than in lower or higher bands. This band also lllaNs for a greater range
capability for robot control and video requirements. The present system connects all Federal

.Govemment pO'Ner marketing control facilities in the Western half of the Unhed States. Common
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equipment exists with the non-government sector allowing Interconnectivity for critical
communications dealing with all aspects ot generating and distributing power.

The Army uses the band primarily for establishing command and control network using
radio relay and for a variety of applications, including target scoring, various micn:Jwawt systems,
Instrumentation systems, robotic video and data links, and aeronautical data links. There are
OII8r 50 Army unique systems which operate In this band. The primary use of the band is for
Army tactical command and control for area-wide network. The 1710-1850 MHz band
propagation characteristics are essential for tactical nodal comectlvlty. Radio relay connectivity
links various subordinate, lateral and strategic headquarters, functional and component nodes
Into an integrated area-wide network. Congestion and use of the band are heavy in proximity
to Arrrtt post and training areas.

This band is also used for a variety of mobile applications, Including airborne telemetry,
telecommand, automated target scoring, and air combat maneuvering instrumentation. An
example is the Navy's Tactical Aircrew Combat Training System which uses at least 22 discrete
frequencies distributed across the entire band. Many military aeronautical mobile systems
depend on frequencies In this band. The AF and Navy use this band heavily for their air-air and
air-ground video and data links. Border surveillance through the use ofaerostats is supported
by narrowband uplink and downlink telemetry transmissions.

The Air Force also uses the band for space telemetry, command and control. Uplink
frequencies between 1750 and 1850 MHz are heavily used In certain locations In conjunction with
a2200-2290 MHz downlink. Telemetry and telecommand and control of the NASA Space Shuttle
Is conducted on space-to-space links in this band.

This band is also used by the U.S. Coast Guard (USCG) for vessel traffic safety systems,
In support of the VHF National Distress System, and remote distress and safety communications
and control networks.

Radio astronomy observations are made of the 1720.530 MHz spectral line of the OH
molecule. These observations are crucial to understanding the interstellar medium and star
formation and other unlwtrsal phenomenon.

In addition to the above, there are some future requinments Identified by lome agencies.
For example, the Federal Aviation Administration (FAA) will need approximately 400 frequency
assignments for the low density radio communication link (LORCL) system. The FAA planned
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to deploy 311 LORCL systems all over the U.S. to support the nation's air traffic control
operations.

TABLE 4-1 Is a summary of some of the technical parameters for systems In the 1710-1850
MHz band. The· table gives the percentages related to the eml8aJon bandwidth power and
transmitter antenna gain of equipments allocated to the various services In the band. The table
also lists the different station etasses for the various aerviceI currently In the band.

Spectrum URat

A combined total of 5539 nquency usignments are curmntly authorized In the GMF In the
1710-1850 MHz band, and out of these assignments about. 4840 (87%) are in the fixed service.
The total assignment count excludes temporary assignments used by the Army to support their
area-wide command and control network system. At present, 22 agencies are authorized to
operate in the 1710-1850 MHz band. A tlst of these agencies, and a summary count of their
respective frequency assignments' station classes are shoNn In TABLE 4-2. Agencies with less
than 10 assignments are grouped Into the ·others· category In the table. The total station
classes (5753) count Is further broken-down to total count per service with the respective
percentages. Note, however, that the total number of frequency assignments Is fewer than the
total number of station classes. This is because there can be one, two, or more station etasses
per assignment.

The geographical distribution of authorized assignments In 1710-1850 MHz band ts shown
in Figure 4-1. The shaded portions of the map represent the areas of heavy concentration. ~
can be seen, this band is heavily and widely used nationaHy, with the exception of the mid and
extreme northeastern portions of the country. The frequency ..Ignmlnt congestion is evident
in most states of the western portion of the U.S.; in particular, the States of Arizona, california,
Colorado, Nevada, New Mexico, Utah, and Washington. A frequency assignment distribution
per state in the 1710-1850 MHz band Is given In Figure 4-2. The ordinate delineates the number
of ass,ignments per state, as featured by the shaded column. Figure 4·2 also shaNs the total
number of operating transmitters In the 1710-1850 MHz band per state as Illustrated also by the
shaded cc>lumns.

For the past 11 years, the usage of the band has Increased almost fNe·fold - from about
1250 assignments In December 1978 (see Ref. 3) to 5538~nts In March 1880 [GMF,
March 1990]. The growth increase which represents an -..age assignment growth rate of
about 400 new assignments per year for 11 years, could be attributed solely to the fixed systems
which have grown from a mere 657 assignments In December 1978 to 4840 in March 1990.
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TABLE 4-1

SUMMARY OF PARAMETERS FOR SYSTEMS IN THE 1710-1850 MHz BAND

A..-.ullo.. Mob....Nice
Emiellon a.ndwlclth flOWl ....,cPWI'l Tx Antema .... IXADI

FA • Aa-..dNI
FAD • T...._MC1 A.ren"""" O· .1 MHz ", 1·1 Wen. .", O· 10411 70'"
1M • AIIweft
MAD • T............. Alrefllft 1·SWta to'" '0· 20 Wen. 12'" 11·.' ... 20'"

I· • MHz 13'" 21·10 Wen. I'''' NOINmv '0'"

..... MnIe ....
1",1..1on a.ndwldth IIlDWl ....,1PWfI1 Tx 10_.... IXADI

Fa ..... ".tion
ML • Lend Mo.... •• 10 MHz 20'" .1 • 'Wd. 7'''' o • 1411 ,.'"MLI" • Lend Mo.............

'0· IOMHz 71'" 10 • JO W... 14'" 17 .1•• ,,,,
10 MHz .'" NOINTRV "'"

...... ..,...
1......1on a.ndwldth IIlDWl """fP'WIII) Tx~G"'1XAD1

FL · ....,
FIJ) • T-.-IftlI LIIld 317 • 700 kHz .'" z.••• W... .'" o ·S. a",
FLI • T__IltntLend

FLEA • "-........T._...... l.InlI ,., . 7.' MHz 13'" II .10 w.ftt ,,'" •••• .'"'UI • ...... T..........rint Lend
FLiC • Iurf_ T.......t...... Lend 2i MHz ,'" 12 ·aodl ,,'"

MO • Moll..
MOD • T....._end Mobl..
MOl .T.-...... Mo..I.. 1....lIn ......wlcIth flOWl Plt_fPWl'll Tx.-G.1n IXADI
MOEA • A..-.vllo" T..._.rlng

.....111 .2·1 MHz ...'" .00' •• WII1tI "'" o •• II• "'"MOil· ...... T.............. Mobile
MOIC • lurt_ T..._ ...... MoIIIII • ·20 MHz 17'" •• 2OW.tu ..'" I • ao lIII 10'"

21 ·70 MHz .'" 21 ·IOW... .'" NOENTtW 71'"

...... ..,...
......,. a.ndwlclthl8DWl PltwwIPWflI Tx.-•• IXADI

px .......,.·T.I................ 40· .to IIHl "'" .0t·tW_ It'" 0·10.- ,'"
'XI. T........... l'lalll
PXH • ..,..,.... IftlI Met........ , ·1.' MHz .'" , ·tOW__ .n 12·41 .... ..'"l'lalll

AX·~"""" 10·10 MHz ,,'" ,.wen.· NOINTRY ",
'OlCllwen• ,'"

............ ..., Footnote 0.2
EmI.1lon a.ndwlllthlllDWl PltwwfIWRl Tx Ana- GIlnIXADI

1D • .,... T.....-.... IIIth
'ftC ..._ T'..... IIIth o· too kHz to'" .o'2I·7IW.. 17'" 0·1•• '0'"

, ·1 MHz a", 1U·aooWane .'" 20·41. '"
'0. '01 MHz 7'" '1CIIw_· NO INtIIY 10'"

111C11wd1 '0'"
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TABLE 4-2

SUMMARY COUNT OF STAnON CLASSES PER AGENCY AND SERVICE
IN THE 1710-1850 MHz BAND, AS OF MARCH 1990

!

-i

-
i-

•
~
UI

Aeronautical land No Specific Service
Agencies and Fixed Mobtle Mobile Mobile ---------

Totals per Agency8 Service Service Service Service Space Experimental

A 1313 (23.9%) 1313

AF 829 (14.4") 226 68 17 333 125

Aft 191 (13.9%) 733b 23 4 20 17

C 11 (0.3") 17

CG 147 12.'''1 147

DOE 'S3 (11.3'" 647 1 2 3

FAA 241 C4.~' 239 1 1

FEMA 28 10.6'" 28

I 282 14.9'" 281 1

J 723 112.''', 723

N 450 17.'''. 241 185 1 18

NASA 14 (().3"l. 3 8 1 2

T 41 fO.7'" 38 1 4

TRAN 34 10.6'" 32 2

TVA 97 11.7") 97

OTHERS 27 10.5") 19 8

Totals per Service 4847 '04.2") 28815.0% 89 (1.5%) 2410.4%) 33315.8") 17213.0%'

an. pett:enIages of the total station classes per agency and service are rounded-off.
bexetudes temporary assignments for area-wide network system.
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Space

USA -
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and the Otstrict of Columbia. excluding Alaska and Hawaii.
When transmitting and/or receiving tfvoughout the U.S. 150 states and the
District of Columbia). the Commonwealth of Puerto Rico. and the Territofies
and Trust Possessions. excluding the Territories of the Pacific Islands.



Figure 4·3 is a plot of the distribution of frequency assignment per one-megahertz bin
across the entire 1710-1850 MHz band. The ordinate specifies the assignment count for ~ry
megahertz interval. As can be seen from Figure 4·3, the 88signments are mostly concentrated
at every 5 MHz interval starting at 1710 MHz. The channel occupancy at these designated
frequency intervals varies from about 50 to 190 assignments. It should be noted that the
dl8tributlon does not necessarily Jnclude the total number of equipments represented by these
frequencies but, rather, just the assignment record count.

SptC1rum Us. MtasYrf (SUM) In the Continental us, (CONUS)

NTIA's SUM model provideS' a technique for calculating the extent that the radio frequency
spectrum it used by syateme in a frequency band. The model can compute either of two
measures of spectrum use. First, the spectrum use bandwidth (SUB) which measures the
amount of spectrum made unavailable to a reference system by existing systems and, second,
the spectrum use factor (SUF) which measures the probability that a location Is unavailable to
a reference system because of existing systems. A pictorial representation for each spectrum
use m.asure is shown in Figures 4-4 and 4·5, SUB and SUF, respectively.

The SUB is the total spectrumbandwidth,ln MHz, used by assigned systems at a particular
test potnt. Figure 4-4 shows the values of SUB for the 1710-1850 MHz band in the CONUS. As
can be seen, about a dozen at&tes or portion of the states (e.g., California, Nevada, Utah, New
MexlCO,Florlda, Alabama, North Carolina, Virginia, Maryland, Pennsylvania, and Delaware),
including Washington, D.C., are heavily used. The reference system used to generate Figure
4-4 is a fixed system with a zero(O)dBi antenna gain.

The SUF is a value ranging from 0 to 1 that represents the fraction of spectrum resources
used by systems assigned to a particular location, zero representing the least spectrum
resources used. Figure 4·5 shows the SUF for the 1710·1850 MHz band In the CONUS using
fixed as a reference system.

Both tgures do not reflect frequency assignments whose latitude and/or longitude were not
apecifitd,fixed .assignments where the distance between their respective transmitters and
receiYer8 Is 100 miles or more, experimental, and nationwide assignments. Additional
information on SUB and SUF as measures of spectrum UII can be found In recent NTIA
nltports.e.7

e Haines, R. H. and S. E. Utts, The SUM t.ndMobil. Model: AppIIcMJon dthe Spectrum Use
Measure to the Land Mobile Service, NTIA Technical Report TR-89-248, september 1989.

7 Mayher, A. J., Haines, R. H., Utts, S.E., et. aI., The SUM Data Base: A New Measure of

Spectrum Use, NTIA Report 88·236, August 1988.
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Emlllion Characteristics

As stated earlier, the 1710-1850 MHz band supports various types of systems with varying
equipment emission characteristics. For example. the actual operational emission bandwidths
of equipment In the band ranges from 40 kHz up to 70 MHz (excluding experimental
equipments). The bulk of these bandwidths, however, occurs between 800 kHz and 10 MHz,
as shown in Figure 4-6. The different ranges of bandwidths in which the occurrences were
determined were chosen to accommodate all possible emission bandwidths currently used in
the band.

The most commonly used emission type In the band 18 P8W. It is • frequency modulation,
composite system with one or more channels containinG~ed or digital signals, together
with one or more channels containing analog signals• .,d having the capability of transmitting
all information simultaneously. In this band,.thls type of eml.lon Is usually 8$sociated with the
fixed station class, although a handful of assignments are linked to the Mobile Service, in
particular, aeronautical mobile. The predominant emission ~.ndwidths, emission types, and
station classes used by each agency in the 1710-1850 MHz band are shoNn in TABLE 4-3. The
emission bandwidths listed in the table do not ne~ssarily correspond to the emission types or
the station classes listed along side them.

2200=2290 MHz BAND

Background

This band is predominantly used for federal terrestrial and space telemetry systems. Space
applications include the NASA Ground Spaceflight TrackIng and Data Network (GSTON) and
Tracking Data Relay Satellite System (TORSS) and the Air Force·Space Ground Unk Subsystem
(SGLS). These three systems provide the telemetry, teIeeomtnand and control for all Federal
Government satellite systems and some activities hawnatlonll security Implications. Terrestrial
telemetry is predominantly alr-ta-ground links for various oper8tional and experimental systems.

GSTON and TORSS operations from 2200-2290 MHz are essential to NASA Earth
exploration, space operations, and space research activities. This use Includes space-to-Earth
and space-to-space transmissions. Over 50 U.S. apace missions and, consistent with
international agreements, additional foreign missions will be supported by NASA in the next five
years. There will be varying degrees of support from launch and orbital transfer to full-time data
relay. These telecommunications links are also made available to private sector expendable
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Figure 4-6. Distribution of emission bandwidths In thI171D-1850 MHz band.
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TABLE 4-3

EMISSION DESIGNATORS AND STATION CLASS PREDOMINANTLY USED
BY EACH AGENCY IN THE 1710-1850 MHz BAND

AGENCY EMISSION BANDWIDTH (MHz)- EMISSION TYPEb STATION CLASS

AGRICULTURE 0.80
1.60 F9W FX

AIR FORCE 0.60 F9W FX
. 3.005.00 G7WG9D TDTK

ARMY 0.80 CF3 F9D
1.203.50 F9W FX

COMMERCE 1.60 F1D
8.00 FIW FX

COAST GUARD 0.742 F8W
0.80 feW FX

ENERGY 7.30
10.00 FlW FX

FEDERAL AVIATION 0.80
ADMINISTRATION 1.60 F9W FX

FEDERAL EMERGENCY 2.00 G7W
MANAGEMENT AGENCY 5.00 FBW FX

INTERIOR 0.80
1.60 F9W FX

JUSTICE 2.00
8.00 10.00 F9W FX

LABOR 0.25 C3F
5.75 F3E FX

NAVY 0.60 FX FXE
0.81 F2D FLEB
3.007.10 G9D MOEA MOEB

NATIONAL AERONAUTICS 4.00
AND SPACE ADMINISTRATION 10.00 F3F MOEB

NATIONAL SCIENCE FOUNDATION 8.00 F1D FXE

SMITHSONIAN INSTITUTE 0.80 F7D FX
,

TREASURY 1.605.00 F9W FX

TENNESSEE VALLEY B.OO
AUTHORITY 10.00 F9W FX

U.S. CAPITOL POLICE 0.04 F3E
B.OO F3F FX

U.S. POSTAL SERVICE 6.00 C3F FX

arhe emll,lon bandwidths do not necessarily correspond to the emission types or station classe, listed along ,Ide them.
IIDefined In the NTIA Manual.
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'~aunch vehicle operations. The band also supports similar space·to·Earth and space·to·space
telemetry, telecommand and control for military satellites through the Air Force SGLS system.

Terrestrial telemetry is heavily used In this band for SUch purposes as nuclear testing,
airborne weapons testing, aircraft flight testing, and a wide Vlf'itty of experimental and research
projects. Most of this equipment was mO\l8d to this band during the 1970~, at significant
exp.nse to the Federal Government, to reaccommodate Mqulrernents In lower bands fOr other

, uses. Other mobile applications Include Treasury narrowband uplinks and downlinks In
conjunction WIth radar laden tethered baJloons. These balloons are used In law enforcement and
drug interdiction missions.

Fixed mlCl'O'MM systems are also In this band fOr control of land mobile radio systems to
provide \/Oice and data connections between sites where commercial service Is not ""Hable, and
where the 1710·1850 MHz band is saturated.

TABLE 4-4 is a summary of some of the technical parameters for systems In the 2200·2290
MHz band. The table gives the percentages related to the emission bandwidth, power, and'
transmitter antenna gain of equlpments allocated to the various services for the band. The table
also lists the different station classes for the various services currently in the band.

Spectrum U_ve

A list of the agencies that are authorized to operate at this band, with theirreapeetive total
number of frequency assignments' station classes and conesponding percentages relative to the
combined total number of station classes in the 2200·2290 MHz band, Is shown in TABLE 4·5.
In addition, TABLE 4·5 shows the total number of station clanes per service with the associated
percentages. ,. can be noted, the 000 is the prominent uaer of the band. Of the 2582 total
number of station classes, 19n station classes or about"" of the total usage II attributed to
the military. The other two significant users of the band .. the Department of energy with 266
authorized station classes (10%) and the National Aeronautics and 8J*:e Administration with 184
station classes (7%). The Mobile Service, with 1322 station ct.... or 51% of the total usage,
Is the predominantly used service In the 2200-2290 MHz bind foIIO¥I8d by the -No Specific
Service- (e.g., experimental, space tracking space, and space telemeterlng space assignments)
with a combined total of 836 authorized station cIeIsea (32%). In terms of frequency
assignments, this band has a total of 2170 authorized frequency assignments and 1366 are for
mobile and space tracking and telemetering operations (63%).
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